Introduction
The use of chemotherapy in patients with gastric cancer has attracted great interest through the decades. In the 1970s, single agent activity with approximately 20% response rates was noticed, particularly using 5-fluorouracil (5-FU), mitomycin C, BCNU and doxorubicin [1] . Combinations of these drugs appeared to yield higher response rates, although this could not be confirmed in controlled trials [2] [3] [4] [5] . No single trial had tested whether chemotherapy influenced survival. During the 1980s, single drug activity was also noted for cisplatin and etoposide, and 5-FU was increasingly biochemically modulated with methotrexate or leucovorin [6] . Various combinations including also these drugs appeared to give even higher response rates and also prolonged survival in a number of phase II trials (for a review, see [7] ).
In spite of the fact that chemotherapy has been extensively used in advanced gastric cancer, there were, however, no studies of its true palliative value, i.e., the extent to which it relieves tumour-related symptoms, improves quality of life and influences survival. A Swedish Consensus Conference in November 1990 stated that "the use of chemotherapy has no place in the routine care of patients with advanced gastric cancer" [8] . In view of this lack of knowledge, a controlled clinical trial was planned in 1990. The intention was to compare the effects of chemotherapy in addition to best supportive care against best supportive care alone, but the research ethics committee required the provision of chemotherapy upon request also in the control group. Therefore, the trial can not answer the question how much chemotherapy improves quality of life and prolongs survival but rather whether chemotherapy given to most patients is superior to a likely routine at many hospitals, namely that it is given only to selected patients, either immediately or later in the course when other measures are not sufficient to relieve tumour related symptoms.
During the progress of the study, the knowledge about the effects of chemotherapy in gastric cancer has increased. Three trials have compared combination chemotherapy against a control group. Murad et al. [9] random-ized 21 patients before they stopped randomization because of "unquestionable advantages in terms of the response rates and projected survival in the group receiving chemotherapy". Patient inclusion was continued in the treatment group and the results have been reported for 40 patients, 10 in the control group and 30 in the chemotherapy group. Median survival was 9 months in the treated group and 3 months in the control group (P = 0.001). Pyrhonen et al. [10] randomized 41 patients when the trial was stopped due to slow inclusion and apparently better results in the treated group. Median survival increased from 3 months to about 12 months (P = 0.001). Finally, Scheithauer et al. [11] found in a study including 37 patients that treatment improved median survival from 4 months in the control group to > 7.5 months (P < 0.05) in the treated group. Two trials have reported that one of the 'second generation' combinations is superior to the 'first generation' combinations [12, 13] , although a survival difference was seen in only one trial [12] . Finally, two trials have compared various second generation combinations without finding any apparent superiority for one over another [14, 15] .
The study was performed in two phases -a pilot phase between January 1991 and May 1992 at one hospital followed by a multicentre phase between June 1992 and February 1995. Inclusion criteria, treatments and other routines were the same during the two phases. The present report gives the treatment results for all randomized patients. A preliminary report on the patients included in the pilot phase has been published [16] .
best supportive care, given in both randomization groups, have been presented before [19] .
Treatment effects
Survival was calculated from the date of randomization to the date of death from any cause. At the end of the follow up on March 31 1996, 1 patient was alive in each group. Patient evaluations, performed every other month, or earlier if progressive disease was suspected, were made by the treating physician as previously described [19] . Objective response evaluations followed the International Union Against Cancer recommendations [20] , and toxicity was classified according to the World Health Organization guidelines [21] .
Quality of life assessments were performed using the EORTC-QLQ-C30 version 1.0 [22] . Besides presenting average scale scores at randomization and during follow-up, an overall categorization of whether a patient's quality of life had changed during treatment/follow-up or not was also performed by two raters (KE and KH) as described previously [19] , In order to be classified as having a favourable quality of life outcome, the patient should have either an unchanged high quality of life at least to the second follow-up evaluation, i.e., for a minimum of four months or be substantially improved for the same time period. Finally, a quality of life adjustment of the survival time was made by the two raters [19] .
Statistical methods
All analyses were decided in advance and performed according to 'intention-to-treat'. In addition to the statistical methods detailed in a previous parallel trial in pancreatic and biliary cancer [19] , a Cox proportional hazard regression model was used in order to compensate for imbalances in patient characteristics [23] ,
Results

Patients and methods
Study population
Between January 1991 and February 1995, 61 patients below the age of 76 years with surgically non-curable, histologically verified gastric adenocarcinoma who did not fulfil exclusion criteria (serum creatinine level > 125 mmol/1, serum bilirubin level > 60 mmol/1, Karnofsky performance status (KPS) <50, previous chemotherapy, and other primary tumours) were mcluded after informed consent and were randomized at the Regional Oncological Centre in Uppsala to either immediate chemotherapy including best supportive care or to best supportive care where chemotherapy was allowed if the supportive measures did not result in palliation. Patients were stratified for tumour site (cardia vs. gastric) and study centre.
Treatment
In patients randomized to the chemotherapy group, treatment was to be started within two weeks of randomization. The chemotherapy regimen was the ELF-regimen [17] or in patients above the age of 60 with KPS 70 or less, sequential 5-FU and leucovorin (FLv). The ELF-regimen consisted of leucovorin 350 mg/m 2 , etoposide 120 mg/m 2 and 5-FU 500 mg/ m 2 , given dairy on 3 consecutive days and repeated every third week. The FLv-regimen, 5-FU 500 mg/m 2 and leucovorin 60 mg/m 2 , was given on 2 consecutive days every second week [18] . Therapy continued until tumour progression, either objectively or subjectively, as long as toxicity was low. If a patient did not have any tumour-related symptoms at randomization, the planned number of treatments was 6 courses of ELF. The same regimens were recommended to patients in the best supportive care group, if they requested chemotherapy. The principles of All pre-treatment characteristics of the randomized patients were not well balanced between the groups (Table  1) . Performance status was significantly lower in the chemotherapy group, and more of those patients had multiple tumour site involvement and disease symptoms. Patients randomized to chemotherapy started treatment after a median of 7 days (Table 2 ). In the best supportive care group, 4 patients requested chemotherapy. In addition, 8 patients in this group ultimately obtained chemotherapy. Radiotherapy was given to slightly more patients in the best supportive care group and it was initiated earlier in that group (Table 2) . Likewise, more patients had palliative surgery in the best supportive care group.
Overall survival
Overall survival tended to be longer in the group of patients randomized to chemotherapy (median 8 months) compared to those allocated to best supportive care (median 5 months, P -0.12) (Figure 1 ). When the influence on survival was tested in a Cox model, also including sex and performance status, it was found that randomization group had an independent relation to survival (P = 0.937, SE(p) = 0.311, P = 0.003). Also a high performance status (P = -0.045, SE(P) = 0.011, P = 0.0001) and female gender (P = -0.748, SE(P) = 0.321, P = 0.02), were related to a longer survival in the Cox model. Other registered variables (see Table 1 ) were not significantly related to survival.
Changes in quality of life
Two patients in each group did not complete the questionnaire at randomization because of rapidly progressing disease. The average scores on most scales items and global health status did not differ between the groups at randomization although there were more problems with pain and nausea/vomiting in the chemotherapy group (Table 3) . The number of patients who replied to the questionnaires declined during follow-up. This decline was more rapid in the best supportive care group (Table  3) . The reasons for not replying to a questionnaire after 2 and 4 months were usually either death or that the patient was terminally ill. After the first interview, one patient in the best supportive care group refused further interviews. Refers to a statistically significant difference (P < 0.05) between the primary chemotherapy and best supportive care groups, respectively. (25) 1(13) 0 0 18 1(4) 3(13) 1(4) Compared to the scores at randomization all mean scale scores remained at approximately the same level in both groups (Table 3 ).
In the overall categorization, 14 (45%) patients were considered by the raters to have a favourable quality-oflife outcome in the chemotherapy group compared to 6 (20%) in the best supportive care group (P < 0.05). In the best supportive care group, one of these was attributed to chemotherapy, one to irradiation, three to 'a naturally prolonged asymptomatic period' and one to the effect of steroids and other palliative efforts.
In the chemotherapy group, the treating physician considered 17 (55%) patients to have had either a prolonged symptom-free period or improved symptomatology in the absence of severe toxicity. This number was lower (6, 20%, P < 0.01) in the best supportive care group. The median time to subjective disease progression was 6 (0-20+) months in the chemotherapy group and 2 (0-14) months (P < 0.01) in the best supportive care group. When the treating physicians' and the raters' evaluations were compared, concordance was observed in all but 7 (11%) patients.
The average quality-adjusted survival was longer in the group of patients randomized to chemotherapy than in the best supportive care group (median 6 vs. 2 months, P -0.03). The average proportion of the total survival time with high or improving quality of life was also higher in the chemotherapy group (69% vs. 47%, P < 0.05).
Objective responses
There was no requirement for the patients to have measurable disease prior to entry, nor was there a requirement that measurements were to be performed during treatment. However, repeated measurements of tumour size were often done in order to monitor treatment. In these patients in the chemotherapy group, 1 patient had a complete remission, 4 had a partial remission (PR) (overall response rate 23%, ELF 4/16, FLv 1/6), 7 (32%) had a prolonged stationary disease, and 10 had progressive disease. One of the patients in the best supportive care group treated with chemotherapy (ELF) had a PR. The median time to objective disease progression (or death in patients not objectively evaluated) was 6 (0-20+) months in the chemotherapy group and 2 (0-13) months (P -0.03) in the best supportive care group.
Toxicity
The overall toxicity of the FLv treatment was low (Table  4 ). In contrast, the toxicity of ELF was higher with grade 3 or 4 toxicities (except alopecia) in 5 (22%) patients. In addition, all ELF treated patients had more or less total alopecia. There were no toxic deaths.
Discussion
This study strongly indicates that chemotherapy can prolong survival and improve quality of life in a proportion of the patients with gastric cancer, but the precise magnitude of the survival benefit is difficult to estimate. Due to imbalances in pre-treatment characteristics, the survival benefit was not statistically significant in the univariate analyses (P = 0.12), whereas a multivariate analysis revealed a highly statistically significant difference (P = 0.003). Further, patients facing a rapidly progressing fatal disease such as advanced gastrointestinal cancer often demand active treatment, even if potentially toxic [24] and of unproven value. Therefore, the requirement of the research ethics committee to provide chemotherapy upon request in the control group, will always preclude an untreated control group. Since 4 patients in the best supportive care group refused allocation and were treated immediately with chemotherapy, and a total of 40% of the patients in the control group received chemotherapy, it is possible that the survival benefit is underestimated. The survival in the control group, if no chemotherapy had been given at all, can of course only be speculated upon. In comparison to the five months seen here, the median survival of three or four months, reported in the three other trials including an untreated control group [9] [10] [11] , gives some indication of its duration, although such comparisons are difficult due to unknown selection mechanisms.
These 4 trials, although including a total of only 159 patients randomized between chemotherapy and no (initial) chemotherapy thus indicate that survival is prolonged by approximately 6 months (range 3-9 months). Stronger scientific proof of survival prolongation would have been desirable, particularly since a proper comparison was only made in 3 of the trials but in the light of the difficulties to include patients in a controlled clinical trial with a no active treatment group, this will be difficult to reach. In this trial, 17 (26%) of 66 patients in Uppsala in which informed consent prior to randomization was aimed at refused inclusion. Most (12, 71%) of these patients wanted active treatment outside the trial. The pro- As evaluated by the treating physician.
portion of patients unwilling to accept inclusion at the other participating hospitals is not known.
There are no data in the literature favouring the use of a particular cytostatic drug/combination in gastric cancer. Based upon a presumed favourable toxicity profile and a demonstrated antitumoural activity in phase II trials, not apparently inferior to other 'second generation' combinations, we selected the ELF-regimen. This regimen was originally designed for patients above the age of 65 not considered to tolerate more intensive regimens [17] . After having piloted it as a palliative treatment prior to the start of the trial, we found it too toxic for the majority of the elderly patients. We therefore selected a 5-FU/leucovorin regimen, extensively used in colorectal cancer [18] , in the elderly patients with poor performance status. We saw definite toxicity together with good responses, also in younger patients. A recent EORTC trial has shown that the antitumour activity of ELF in gastric cancer is similar to other, commonly used doxorubicin (FAMtx) and cisplatinum (FUP) containing regimens [15] . More recently, a regimen containing epirubicin, cisplatin and protracted venous infusion 5-FU (ECF) has been found to give a survival advantage compared to FAMtx in a preliminary analysis of a multicenter trial [25] . Whether it is superior as a palliative treatment is not yet known.
In this, and in the parallel trial in pancreatic and biliary cancer [19] , the quality of life assessments were done with the EORTC QLQ-C30. Even if this questionnaire has excellent psychometric properties [22] , and is therefore used extensively, it has, however, not been used longitudinally to any major extent in prospective randomized trials. The expected difficulties with attrition [26, 27] in all longitudinal studies, particularly in the palliative situation where survival may be short, and how the increasing number of drop-outs with time complicates the analyses and interpretation of longitudinal data were extensively discussed in the report on the parallel trial [19] . In the previous publication, we also described and discussed the categorization used to estimate whether a patient had improved or not. Although, this categorization was usually straightforward with either clear improvements/stable high quality of life or clear deterioration/no change in a patient with a poor quality of life, greater difficulties were noted in this trial. The possibility to use the EORTC QLQ C-30 for this purpose will be the topic of a separate publication.
The present study has shown that improved quality of life/symptomatic relief without too debilitating adverse effects occur in slightly less than half of the patients, i.e., more than occasionally and more often than what 'intensive' best supportive measures (as practised in this study) can achieve. A practical consequence of this result is that the reluctance felt by many physicians to inform their patients about this option should be reduced. On the other hand, we do not advocate the routine use of this treatment in the light of the yet limited effects and the costs [28] , but rather to consider it to selected patients after realistic and adequate information. If the patients accept treatment, it is important to detect non-responding patients at an early stage and be prepared to terminate further treatment.
